(19) 



J 



(12) 



(43) Date of publication: 

28.01 .1 998 Bulletin 1 998/05 

(21) Application number: 97202225.5 

(22) Date of filing: 16.07.1997 



EuropSisches Patentamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 821 291 A1 

EUROPEAN PATENT APPLICATION 

(51) Intel. 6 : G03G 15/23, G03G 15/20 



(84) 


Designated Contracting States: 


(72) Inventor: 




AT BE CH DE DK ES FI FR GB GR IE IT LI LU MC 


in t Zandt, Hubertus Wilhelmus Gerardus 




NL PT SE 


5924 XL Venlo (NL) 


(30) 


Priority: 25.07.1996 NL 1003679 


(74) Representative: 






Hanneman, Henri W., Dr. et al 


(71) 


Applicant: Oce-Technologies B.V. 


Oce-Technologies B.V. 




5914 CC Venlo(NL) 


Patents & Information 






St Urbanusweg 43 






P.O. Box 101 






5900 MA Venlo (NL) 



CM 

CM 
CO 

o 

CL 
LU 



(54) Printing apparatus for printing toner powder images on both sides of an image receiving 
support 



(57) The invention relates to a printing apparatus for 
printing toner powder images on both sides of an image 
receiving support comprising an image recording 
medium for forming a toner powder image thereon; 
transfer means for transferring a toner powder image 
from the image recording medium to the image receiv- 
ing support; fixing means (23,24) for fixing a transferred 
toner powder image on the image receiving support by 
means of pressure surfaces coming into contact with 
both sides of the image receiving support; image receiv- 
ing support transport means for transporting an image 
receiving support provided with a toner powder image 
on a first side back to the transfer means for transferring 
a toner powder image to a second side of the image 
receiving support. The printing apparatus also com- 
prises: adjustable image receiving support transport 
means (35) for transporting the image receiving support 
by means of transport surfaces coming into contact with 
the image receiving support, wherein the adjustable 
image receiving support transport means, as consid- 
ered in the image receiving support transport direction, 
are disposed immediately after the fixing means; shift- 
ing means (48,49,54,60) for adjusting the fixing means 
and the adjustable image receiving support transport 
means to a first and second mode, wherein in the first 
mode the adjustable image receiving support transport 
means are operative and transport the image receiving 
support wherein the transport surfaces come into con- 
tact with the image receiving support and the fixing 
means are inoperative and the pressure surfaces 
thereof do not come into contact with the image receiv- 
ing support, in the second mode the fixing means are 



operative and fix and transport the image receiving sup- 
port wherein the pressure surfaces come into contact 
with the image receiving support and the adjustable 
image receiving support transport means are inopera- 
tive and the transport surfaces thereof do not come into 
contact with the image receiving support, the shifting 
means adjust the first and the second modes respec- 
tively on the first and second pass respectively of the 
image receiving support to be fixed on two sides by the 
fixing means. 
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Description 

The invention relates to a printing apparatus for 
printing toner powder images on both sides of an image 
receiving support comprising an image recording 
medium for forming a toner powder image thereon; 
transfer means for transferring a toner powder image 
from the image recording medium to the image receiv- 
ing support; fixing means for fixing a transferred toner 
powder image on the image receiving support by means 
of pressure surfaces coming into contact with both sides 
of the image receiving support; image receiving support 
transport means for transporting an image receiving 
support provided with a toner powder image on a first 
side back to the transfer means for transferring a toner 
powder image to a second side of the image receiving 
support. 

A printing apparatus of this kind is known from US 
Patent 4 488 801, which describes a printer with an 
inverting path for duplex prints. In this case a charge 
image is formed on a photoconductor by locally dis- 
charging the charged photoconductor by means of 
exposure by a laser in accordance with the image infor- 
mation for reproduction. Toner powder is then brought 
into contact with the photoconductor via magnetic roll- 
ers, toner powder remaining adhering to the non-dis- 
charged parts of the photoconductor. By means of a 
voltage difference between a transfer corona wire and 
the photoconductor the toner power adhering to the 
photoconductor is transferred to a first side of a paper 
sheet passing in between. The toner powder lying 
loosely on the paper is then fixed thereon by passing the 
paper sheet between two fixing rollers and wherein the 
toner powder is pressed thereon by means of fixing roll- 
ers disposed on either side of the paper. The paper 
sheet is then inverted in a duplex path and returned to 
the transfer corona. A second image developed on the 
photoconductor can then be transferred to the second 
side of the paper sheet. The toner powder on the sec- 
ond side is then fixed on the paper sheet by passing the 
paper sheet between the fixing rollers again. 

One of the problems arising with two-sided fixing 
rollers of this kind is that the pressure exerted during fix- 
ing, and also the temperature rise in the case of heated 
fixing means, results in contamination of the printing 
apparatus by toner residues originating from the image 
receiving support or contaminants originating from the 
image receiving support itself, e.g. glue, wax or paper 
fibres. The contaminants released on first fixing of the 
image receiving support are fed, for example, to the 
image recording medium by the image receiving sup- 
port itself, via the image receiving support transport 
path. In these conditions it is not only the image receiv- 
ing support transport means that are soiled but also the 
image forming means, with the result of reduced effi- 
ciency and malfunction. Particularly in the case of re- 
used image receiving supports or pre-printed image 
receiving supports there is a considerable risk of such 



contamination. Another possible source of soiling is 
release liquid. To prevent the paper sheet from sticking 
to a fixing roll release liquid is frequently used on the fix- 
ing roll. US patent 5 132 739, for example, describes a 

5 colour printer in which this is the case. Here colour toner 
powder images formed on an endless photoconductor 
in the form of a belt are transferred successively to and 
collected on a paper sheet which is tensioned round a 
drum. When the colour separation images have been 

w transferred to one side of the paper sheet, the sheet is 
inverted in a duplex path and returned to the drum 
where it is re-tensioned with the still unprinted side fac- 
ing the photoconductor. The second side of the paper 
sheet is then correspondingly also provided with colour 

75 separation images. The duplex path contains a fixing 
roller with a pressure roller for fixing the toner on the 
paper sheet. In this case a uniform layer of oily release 
liquid is transferred to the heated fixing roller by means 
of a porous feed roller bearing against the same and 

20 saturated with release liquid. 

Such release liquid is now gradually deposited on 
the various paper sheet transport rollers so that ulti- 
mately they operate less satisfactorily. Alternatively, as 
in the colour printing apparatus according to the above 

25 patent, the drum on which the paper sheet is tensioned 
is soiled. This drum can in turn come into direct contact 
with the photoconductor which is pressed against the 
drum by a basing roller. As a result the photoconductor 
can also be contaminated, and this again results in arte- 

30 facts in an image for development, such as, for example, 
a stripy background. 

The prior art cited in the latter patent describes var- 
ious steps for minimising the quantity of release liquid to 
be applied. In a first embodiment cited, this is effected 

35 by releasing the feed roller from the fixing roller in order 
to prevent excessive build-up of release liquid on the fix- 
ing roller. Alternatively, in a second embodiment cited, 
the amount of release liquid is adapted to the type of 
image receiving support. In the case of a transparent 

40 sheet, less release liquid should be used than in the 
case of a paper sheet. 

In either case, however, there will always be a resid- 
ual specific quantity, even if minimal, of release liquid 
resulting in soiling. 

45 In the colour printing apparatus as described in the 
latter patent, in the case of duplex printing of a paper 
sheet, no release liquid is supplied during a first pass of 
the paper sheet and this is achieved by moving away 
from the fixing roller the feed roller supplying the release 

so liquid. Release liquid is again applied only on the sec- 
ond pass of the paper sheet by pressing the feed roller 
against the fixing roller. It is assumed in these condi- 
tions that sufficient release liquid is present on the fixing 
roller during the first pass to provide proper operation. 

55 These known steps, however, are based on mini- 
mising the amount of release liquid with all the risk of 
reduced efficiency of the fixing means as a result of too 
small a working area thereof. A slight disturbance can 
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then result in paper sheets sticking to the fixing means. 

In addition there is still the soiling from substances 
originating from the image receiving support itself. 

The object of the printing apparatus according to 
the invention is to obviate the said disadvantage of soil- 
ing of the system without disturbing the proper opera- 
tion of the fixing means. 

To this end, the printing apparatus is characterised 
in that the printing apparatus also comprises: adjustable 
image receiving support transport means for transport- 
ing the image receiving support by means of transport 
surfaces coming into contact with the image receiving 
support, wherein the adjustable image receiving sup- 
port transport means, as considered in the image 
receiving support transport direction, are disposed 
immediately after the fixing means; shifting means for 
adjusting the fixing means and the adjustable image 
receiving support transport means to a first and second 
mode, wherein in the first mode the adjustable image 
receiving support transport means are operative and 
transport the image receiving support wherein the 
transport surfaces come into contact with the image 
receiving support and the fixing means are inoperative 
and the pressure surfaces thereof do not come into con- 
tact with the image receiving support, in the second 
mode the fixing means are operative and fix and trans- 
port the image receiving support wherein the pressure 
surfaces come into contact with the image receiving 
support and the adjustable image receiving support 
transport means are inoperative and the transport sur- 
faces thereof do not come into contact with the image 
receiving support, the shifting means adjust the first and 
the second modes respectively on the first and second 
pass respectively of the image receiving support to be 
fixed on two sides by the fixing means. 

The adjustable image receiving support transport 
means disposed after the fixing means provide for the 
transport of the image receiving support if the fixing 
means do not. Conversely, these image receiving sup- 
port transport means provide for the transport of the 
image receiving support if the fixing means do not. 
Since the pressure surfaces do not come into contact 
with the image receiving support during the first pas- 
sage thereof, no release liquid or other contaminants 
released during fixing can be entrained with the image 
receiving support and come into the system. On the 
second pass, when the fixing means are operative and 
come into contact with the image receiving support, the 
transport surfaces do not come into contact with the 
image receiving support. Consequently the latter can- 
not be soiled by release liquid or other contaminants 
released during fixing. After the second pass, the image 
receiving support will not again pass through the duplex 
path but will be fed to a collecting tray. The duplex paths 
will then not be soiled with the release .liquid applied in 
the second pass or by other contaminants originating 
from the image receiving support. 

In an improved embodiment, the fixing means are 



provided with movable image receiving support guide 
means which in the first and second modes respectively 
are disposed respectively between and not between the 
pressure surfaces of the fixing means. As a result, the 

5 image receiving support is prevented from coming into 
contact with the fixing means during the first pass. 

Another embodiment is characterised in that the 
image receiving support guide means are constructed 
as two parallel guide plates which extend over the entire 

10 pressure surfaces. The image receiving support can be 
fed between the two guide plates so that when the guide 
plates are disposed between the two pressure surfaces 
the image receiving support transport path is shielded 
therefrom. 

15 In one embodiment, the fixing means are con- 
structed as an adjustable pair of fixing rollers whose roll- 
ers respectively touch and are separated from one 
another in the first and second modes respectively. It is 
a simple matter to embody the opening and closing of a 

20 roller pair physically, while a roller pair can also provide 
for the transport of the image receiving support. 

In another embodiment, the adjustable image 
receiving support transport means are constructed as 
an adjustable transport roller pair whose rollers respec- 
ts tively touch and are separated from one another in the 
first and second modes respectively. This is more diffi- 
cult to embody with image receiving support transport 
means in belt form. 

A reliable image receiving support transport is 

30 obtained in a construction in which the apparatus fur- 
ther comprises in addition to the adjustable image 
receiving support transport means: second and third 
image receiving support transport means disposed suc- 
cessively in the image receiving support transport direc- 

35 tion, wherein the second image receiving support 
transport means are disposed in front of the fixing 
means and at a distance of less than one image receiv- 
ing support transit dimension from the adjustable image 
receiving support transport means and the third image 

40 receiving support transport means are disposed after 
the fixing means at a distance of less than one image 
receiving support transit dimension from the fixing 
means. When the fixing means are inoperative, the 
image receiving support is thus always in contact with at 

45 least one image receiving support transport means and 
transport is guaranteed. 

If the adjustable image receiving support transport 
means and the fixing means are both constructed as 
pairs of rollers, a practical and rugged construction is 

so obtained if the shifting means comprise pivotable 
frames wherein each shaft end of a fixing roller is con- 
nected by a pivotable frame to a corresponding shaft 
end of a transport roller of the adjustable transport roller 
pair, the pivot point of each frame is formed by the shaft 

55 of the corresponding transport roller, the shafts of the 
transport rollers are movable with respect to one 
another wherein in the first mode the adjustable trans- 
port rollers are in contact with one another by contact- 
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pressure means and in the second mode the frames are 
so pivotable that the fixing rollers together form a ful- 
crum for the frames so that the transport rollers are sep- 
arated from one another against the action of the 
contact-pressure means. 

The printing apparatus according to the invention 
will now be described with reference to the accompany- 
ing drawings wherein: 

Fig. 1 is a diagram of a printing apparatus accord- 
ing to the invention with a duplex path containing a 
fixing and image receiving support transport 
assembly for duplex printing of image receiving 
supports, wherein 

Fig. 1A shows the image forming and the duplex 
path, and 

Fig. 1B shows the supply and discharge of image 
receiving supports; and 

Fig. 2 shows an embodiment of a fixing and image 
receiving support transport assembly of the printing 
apparatus according to Fig. 1 operative in a first 
mode, and 

Fig. 3 shows an embodiment of a fixing and image 
receiving support transport assembly of the printing 
apparatus according to Fig. 1 operative in a second 
mode. 

Fig. 1 shows a number of image recording media 1 , 
a toner powder image of a specific colour being devel- 
oped on each image recording medium 1. Since this is 
a full-colour printing apparatus, the toner colours are 
black, red, green, blue, cyan, magenta and yellow. The 
image recording medium 1 is in the form of a rotating 
cylinder having a dielectric surface layer thereon (not 
shown), with adjacent electrode tracks extending in the 
direction of rotation beneath said layer. A feed mill 2 and 
a magnetic feed rojler 3 continuously deposit a full sur- 
face of electrically conductive and magnetically attracta- 
ble toner powder on the image recording medium 1 as a 
result of a continuous voltage difference between the 
feed roller 3 and the electrodes of the image recording 
medium 1. The dielectric layer will be charged and the 
toner thus retained thereon for some time. Normally, this 
toner will be removed from the image recording medium 
1 by a predominant magnetic force produced by a mag- 
netic blade 4 disposed axially with respect to the rotat- 
ing image recording medium 1. In these conditions a 
sleeve 5 rotating in the opposite direction with respect to 
the image recording medium 1 moves around the mag- 
netic blade 4. If an extra voltage is now applied to an 
electrode, it is possible locally to retain toner on the 
image recording medium 1 at an intersection of the 
magnetic blade 4 and such an electrode under extra 
voltage, as a result of the locally and instantaneously 
predominating electric force. This principle of toner 
powder image development is known from European 
patent application EP 0 310 209. 

In this case the toner is supplied from a toner pow- 



der supply reservoir 6 to a toner powder tray 7 disposed 
beneath the feed mill 2. 

However, the invention is not limited to a printing 
apparatus with this method of image forming. Any 

5 image forming operation using toner powder which 
finally has to be fixed by pressure and heat on the image 
receiving support, such as a paper sheet, can be con- 
sidered. For example, an image recording medium in 
the form of a photoconductor with a laser or LED illumi- 

10 nation in combination with an insulating binary toner 
can also be used in combination with the invention. 

In addition, image forming is not restricted to a 
multi-colour image forming operation, although glossing 
by fixing and the use of a release liquid play a greater 

is part in the case of colour. 

The toner powder images formed on the separate 
image recording media 1 are then transferred in register 
to a rotatable central collecting member 8. This collect- 
ing member 8 is provided with a surface layer which 

20 retains toner powder better than the surface layer of the 
image forming members 1. By pressing the image 
recording media 1 against the collecting member 8 with 
a specific contact pressure, the toner powder is then 
transferred by pressure transfer to the collecting mem- 

25 ber 8. In these conditions the collecting member 8 is 
kept by heat radiators 9 and 10 at a temperature such 
that some softening of the toner powder takes place, 
thus further improving adhesion to the collecting mem- 
ber 8. 

30 The toner powder images collected on the collect- 
ing member 8 are finally transferred again by pressure 
transfer and a pressure roller 11 to an image receiving 
support, e.g. a sheet of paper, passing between said 
pressure roller 11 and the collecting member 8. The 

35 pressure roller 1 1 is cleaned by a deaner 18. It should 
be noted that the collecting member 8 is also cleaned by 
cleaning means (not shown). 

Nor does the invention require toner powder trans- 
fer by pressure transfer, although with pressure transfer 

40 there is a greater risk of further transfer, to the image 
recording media 1 themselves, of release liquid used in 
the fixing agents or contaminants originating from the 
image receiving support. Other constructions are 
obtained, for example, with electric transfer, e.g. by 

45 means of a corona, in which case toner powder is trans- 
ferred to the image receiving support without the collect- 
ing member coming into contact with the image 
receiving support. Similarly, the collecting member 8 
can be omitted and the toner powder be transferred 

so directly from the image recording medium 1 to the 
image receiving support. In this case, a cylindrical drum 
similar to the collecting member 8 can be used in order 
temporarily to tension the image receiving support. 
Of course, with electric transfer the need tor fixing 

55 means is even greater than in the case of pressure 
transfer in which some fixing of toner powder on the 
image receiving support is already obtained. 

Rg. 1 A shows the direction A from which the image 
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receiving support is supplied to the pressure roller 11. 
The image receiving support can originate from storage 
magazines 12 shown in Fig. 2B in the case of the print- 
ing of a first side, or from a supply from the image 
receiving support transport path from direction B in the 
case of the printing of a second side of an image receiv- 
ing support for printing on both sides. The following 
description will refer to the situation when the image 
receiving support is to be provided with toner powder on 
both sides. 

The image receiving support is then first supplied 
from a selected storage magazine 12. Pairs of transport 
rollers 13 and 14 transport the image receiving support 
on to a preheating station comprising a belt conveyor 
15, a guide plate 16 and heating means 17. After a first 
side has been provided with toner powder by the pres- 
sure roller 1 1 , the image receiving support is then fed to 
heated fixing rollers 23 and 24, inter alia by means of 
sheet separating means 19, via belt transport means 
20, 21 and 22. The fixing rollers 23 and 24 are shown in 
the first inoperative mode, in which they are separated 
and isolated from the image receiving support by 
adjustable image receiving support guide means 25 
and 26 shown in a first mode by a continuous line. Said 
guide means 25 and 26 are in the form of guide plates 
extending over the entire axial distance of the fixing roll- 
ers 23 and 24. This first mode is operative when the 
image receiving support is passed between the fixing 
means 23 and 24 for the first time in the case of duplex 
printing. 

The fixing rollers 23 and 24 are provided with a suit- 
able release liquid e.g. a silicone oil, in order to prevent 
adhesion of the image receiving support to the fixing 
rollers 23 and 24. The release liquid is supplied from 
reservoirs 27 and 28 from which the release liquid is 
sucked up by means of wicks 29 and 30 of suitable 
porous support material. The release liquid is distrib- 
uted uniformly and in metered condition over the fixing 
rollers 23 and 24 by means of metering rollers 31 and 
32 and feed rollers 33 and 34. 

Thus in the first mode, the toner powder applied to 
the first side of the image receiving support is not yet 
fixed. As a result, no release liquid can yet reach the 
image receiving support nor other contaminating matter 
be released from the image receiving support. 

The image receiving support is transported by the 
belt transport means 21 and 22 to a pair of transport 
rollers 35 which, as considered in the direction of trans- 
port C of the image receiving support, is disposed 
immediately after fixing rollers 23 and 24 within an 
image receiving support transit dimension of the belt 
transport means 21 and 22. This guarantees transport 
of the image receiving support in the situation in which 
the fixing rollers 23 and 24 are separate from one 
another. 

With the deflector 36 in the position illustrated, the 
image receiving support is then transported to an invert- 
ing path 39 shown in Fig. 1 B via the transport roller pair 



37 and with the deflector 38 in the broken-line position. 
The inverting path 39 is provided with transport roller 
pairs 40 and 41 which transport the image receiving 
support in the opposite direction over the same path 

5 when the image receiving support has passed the 
deflector 38. In the position illustrated, the deflector 42 
disposed in the inverting path 39 shuts off the part of the 
transport path denoted by reference 43. On the return 
transport of the image receiving support, the deflector 

w 36 is brought into the broken-line position, so that the 
image receiving support is fed to part 44 of the transport 
path. The image receiving support is now again fed to 
the pressure roller 1 1 via the transport roller pair 45, 
with the second side of the support facing the collecting 

is member 8. Here the second side is then provided with a 
toner powder image by the pressure roller 1 1 . 

The image receiving support now printed on two 
sides is then again fed to the fixing rollers 23 and 24 via 
the belt transport means 20, 21 and 22. In contrast to 

20 the first passage, the fixing rollers 23 and 24 are now 
brought into an operative position in which they press 
against one another with a certain contact pressure 
force. In this case the image receiving support guide 
means 25 and 26 are brought into a second broken-fine 

25 position so that they are no longer situated between the 
fixing rollers 23 and 24. The pressure exerted by the fix- 
ing rollers on the image receiving support fed between 
them finally provides better adhesion of the toner pow- 
der on the receiving support and better coverage of the 

30 image receiving support by the toner powder. As 
already stated, the fixing rollers 23 and 24 are in addi- 
tion also internally heated, thus enhancing the fixing 
effect. 

During this second pass, the transport roller pair 35 

35 is also brought into an inoperative position by separat- 
ing the rollers thereof. These rollers then no longer 
come into contact with the image receiving support 
passing therebetween and accordingly cannot be soiled 
by release liquid applied to the image receiving support 

40 during fixing or by material released from the image 
receiving support during fixing. The image receiving 
support transport function of the transport roller pair 35 
is now taken over by the fixing rollers 23 and 24 them- 
selves. The distance between the fixing rollers 23 and 

45 24 and the next operative transport rollers 37 is there- 
fore no greater than an image receiving support dimen- 
sion in the transit direction. 

These positions of the fixing rollers 23 and 24, 
image receiving support guide means 25 and 26 and 

so transport roller pair 35 characterise the second mode 
after the first mode mentioned hereinbefore. 

The image receiving support must then be col- 
lected in the collecting trays 46 shown in Fig. 1 B. The 
first printed side of the image receiving support must 

55 face downwards in these conditions. To this end, the 
image receiving support originating from the fixing roll- 
ers 23 and 24 is fed to the inverting path 39 via the 
deflector 38 in the broken-line position, and past the 
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deflector 42 to invert the image receiving support. With 
the deflector 42 in the broken-line position, the image 
receiving support is then fed back in the opposite direc- 
tion by the transport rollers 40 and 41 and then trans- 
ported to the collecting trays 46 via the part 43 of the 
image receiving support transport path. 

Of course, in the case of an image receiving sup- 
port to be printed on only one side, the fixing means are 
operative in the first and also the only pass and hence 
stay in the first mode. To collect the printed side facing 
downwards in the collecting tray 46, the image receiving 
support is then fed thereto immediately via the part 47 
of the image receiving support transport path. In this 
case the deflector 38 is in the position shown by the 
continuous line and the deflector 47 is in the broken-line 
position. 

It should also be noted that on a second pass of the 
image receiving support printed on both sides the trans- 
port rollers 37. 40 and 41 situated further away from the 
fixing means do come into contact with the image 
receiving support provided with release liquid. However, 
in practice this has proved to have a less contaminating 
influence on the system than in the case of soiling of the 
transport roller pair 35 disposed immediately after the 
fixing rollers 23 and 24. Soiling of the other system 
parts, e.g. the collecting medium 8, has then been found 
to be very limited. The reason for this is the cooling of 
the image receiving support which occurs after passage 
through heated fixing rollers so that the release liquid 
thereon adheres better to the image receiving support 
itself. The release of substances from the image receiv- 
ing support itself also decreases with the cooling that 
occurs. By lifting the transport roller pair 35 a sufficiently 
long transport path is obtained for this cooling. 

It should also be noted that the steps according to 
the invention besides being applicable to other forms of 
image forming and image collection can also be applied 
to another construction of the image receiving support 
transport path itself. The essential feature is the co- 
operation of the fixing rollers 23 and 24 and the trans- 
port roller pair 35 disposed thereafter, in the said two 
modes. 

One advantageous embodiment in which the said 
co-operation of the fixing rollers 23 and 24 with the 
transport roller pair 35 is obtained is shown in Figs. 2 
and 3. 

Fig. 2 shows a first mode with the fixing rollers 23 
and 24 in the inoperative position and the transport 
roller pair 35 in the operative position. The image 
receiving support guide plates 25 and 26 are also in this 
mode for a considerable proportion between the fixing 
rollers 23 and 24. In this case the image receiving sup- 
port guide plates 25 and 26 extend over the entire axial 
direction of the fixing rollers 23 and 24. The shifting 
mechanism in order to obtain the first mode and the 
second mode shown in Fig. 3 is illustrated in Figs. 2 and 
3 in respect of one side of the fixing rollers 23 and 24 
and the transport roller assembly 35. The part illustrated 



comprises frames 48 and 49 in which shaft ends of the 
fixing rollers 23 and 24 and the transport roller assembly 
35 are suspended. In this case the frame 48 connects 
the shaft end 50 of the fixing roller 23 to the shaft end 53 

5 of the one roller of the assembly 3 situated on the same 
side. The frame 49 connects the shaft end 51 of the fix- 
ing roller 24 to the shaft end 52 of the other roller of the 
assembly 52. The shifting mechanism also comprises a 
coupling rod 54 by means of which one end is pivotally 

10 connected via a first connecting member 55 to a shaft 
56 connected to the frame 49 and the other end is con- 
nected via a second connecting member 58 for eccen- 
tric pivoting to a movable cam 57. The frame 48 is also 
coupled by a connecting member 59, which is pivotally 

is coupled by one end to the frame 48, via a shaft 60 and 
by the other end is connected for eccentric pivoting to 
the cam 57. 

As a result of the movement of the cam 57 and via 
the eccentric operation of the connecting members 58 

20 and 59, those ends where the shafts 60 and 56 of the 
frames 48 and 49 are situated either move apart as in 
the first mode shown in Fig. 2, or towards one another 
as in the second mode shown in Fig. 3. 

In the case of Fig. 2, the transport roller assembly 

25 35 operates in the first mode as a fulcrum for the two 
frames 48 and 49. It should be noted that the rollers of 
the assembly 35 are made from deformable material 
and can to some extent be pressed in. When the fixing 
rollers 23 and 24 are separated, the rollers of th 

30 assembly 35 are pressed on to one another by spring 
means 61 and 62. 

In the case of Fig. 3, the fixing rollers 23 and 24 in 
the second mode function as a fulcrum for the frames 
48 and 49 and the rollers of the assembly 35 are lifted 

35 against the action of the spring means 35. Here again it 
should be noted that the fixing rollers 23 and 24 can be 
pressed in to some extent. 

The advantage of the coupling described is that 
synchronisation of the opening and closing of the fixing 

40 rollers 23 and 24 is reliably and simply coupled to the 
opening and closing of the rollers of the transport roller 
pair 35. 

It should also be noted that the presence of the 
guide plates 25 and 26 is not of itself a requirement for 

45 the operation of the invention, although it does mean an 
improvement thereof. 

Finally it should be noted that with regard to copy 
quality it is advantageous to f ix the duplex printed image 
receiving support in one operation simultaneously on 

so both sides during the last pass. In the case of fixing 
already being earned out during a first pass or in the 
case of fixing means which can fix on only one side, 
there will also be a change of the properties of the 
image receiving support apart from release liquid con- 

55 tamination. This in turn influences transfer of toner pow- 
der from an image recording medium or an image 
collecting member to the second side so that the copy 
quality differs on the two sides. 



6 



11 



EP0 821 291 A1 



Claims 

1 . Printing apparatus for printing toner powder images 
on both sides of an image receiving support com- 
prising 5 



12 

not come into contact with the image 
receiving support, 

the shifting means adjust the first and 
the second modes respectively on the 
first and second pass respectively of 
the image receiving support to be 
fixed on two sides by the fixing means. 

2. Printing apparatus according to any one of the pre- 
ceding claims, characterised in that the fixing 
means are provided with movable image receiving 
support guide means which in the first and second 
modes respectively are disposed respectively 
between and not between the pressure surfaces of 
the fixing means. 

3. Printing apparatus according to claim 2, character- 
ised in that the image receiving support guide 
means are constructed as two guide plates which 
extend over the entire pressure surfaces. 

4. Printing apparatus according to any one of the pre- 
ceding claims, characterised in that the fixing 
means are constructed as an adjustable pair of fix- 
ing rollers whose rollers respectively touch and are 
separated from one another in the first and second 
modes respectively. 

5. Printing apparatus according to any one of the pre- 
ceding claims, characterised in that the adjustable 
image receiving support transport means are con- 
structed as an adjustable transport roller pair 
whose rollers respectively touch and are separated 
from one another in the first and second modes 
respectively. 

6. Printing apparatus according to any one of the pr - 
ceding claims, characterised in that the apparatus 
further comprises in addition to the adjustable 
image receiving support transport means: 

second and third image receiving support 
transport means disposed successively in the 
image receiving support transport direction, 
wherein 



an image recording medium for forming a toner 
powder image thereon; 

transfer means for transferring a toner powder 
image from the image recording medium to the 10 
image receiving support; 
fixing means for fixing a transferred toner pow- 
der image on the image receiving support by 
means of pressure surfaces coming into con- 
tact with both sides of the image receiving sup- 15 
port; 

image receiving support transport means for 
transporting an image receiving support pro- 
vided with a toner powder image on a first side 
back to the transfer means for transferring a 20 
toner powder image to a second side of the 
image receiving support; characterised in that 
the printing apparatus also comprises: 

adjustable image receiving support trans- 25 
port means for transporting the image 
receiving support by means of transport 
surfaces coming into contact with the 
image receiving support, wherein the 
adjustable image receiving support trans- 30 
port means, as considered in the image 
receiving support transport direction, are 
disposed immediately after the fixing 
means; 

shifting means for adjusting the fixing 35 
means and the adjustable image receiving 
support transport means to a first and sec- 
ond mode, 
wherein 

40 

in the first mode the adjustable image 
receiving support transport means are 
operative and transport the image 
receiving support wherein the trans- 
port surfaces come into contact with 45 
the image receiving support and the 
fixing means are inoperative and the 
pressure surfaces thereof do not come 
into contact with the image receiving 
support, so 
in the second mode the fixing means 
are operative and fix and transport the 
image receiving support wherein the 
pressure surfaces come into contact 
with the image receiving support and ss 
the adjustabl image receiving sup- 
port transport means are inoperative 
and the transport surfaces thereof do 



the second image receiving support trans- 
port means are disposed in front of the fix- 
ing means and at a distance of less than 
one image receiving support transit dimen- 
sion from the adjustable image receiving 
support transport means and the third 
image receiving support transport means 
are disposed after the fixing means at a 
distance of less than one image receiving 
support transit dimension from the fixing 
means. 
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Printing apparatus according to claims 4 and 5, 
characterised in that the shifting means comprise 
pivotable frames wherein 

each shaft end of a fixing roller is connected by s 
a pivotable frame to a corresponding shaft end 
of a transport roller of the adjustable transport 
roller pair, 

the pivot point of each frame is formed by the 
shaft of the corresponding transport roller, 10 
the shafts of the transport rollers are movable 
with respect to one another wherein 

in the first mode the adjustable transport 
rollers are in contact with one another by is 
contact-pressure means and 
in the second mode the frames are so piv- 
otable that the fixing rollers together form a 
fulcrum for the frames so that the transport 
rollers are separated from one another 20 
against the action of the contact-pressure 
means. 
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